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ABSTRACT 

R. Martens* hypothesis that an audience acts as a 
stiiulus to elicit arousal or drive in the perforaance of an 
individual, which in turn enhanced the eaission of the doainant 
habit, is reexamined. Nhere incorrect responses are doainant, 
learning of a novel task will be inhibited, or at least iaproveaent 
will not be as rapid as for individuals perforaing alone. 
Oncoaplicated actor learning tasks were used, in a partial 
replication of Marten's procedures, to exaalne the effect of the 
following four conditions: audience present/videotape present; 
audience present /videotape absent; audience absent/videotape present; 
and~ audience absent/videotape absent. Results indicated that in the 
initial stages .of ootor learning subjects perforaing before an 
audience were more variable in their performance than subjects 
perforaing without an audience. Subjectus reported the presence of an 
audience provided greater arousal, and in soae cases this arousal was 
shown to be positively correlated to their perforaance scores. 
Overall, the findings indicated that audience effects account for 
only a saall portion of variance in aotor behavior. (JD) 
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Abstract 

This study partially replicated Martens' (1969a) social facilitation 
study of motor behavior. His very robust performance findings provided 
impressive confirmation for Zajpnc's hypothesis, and his arousal findings 
have since been used as evidence for a nonlearned-dri ve basis for 
social facilitation. The present study also extended Martens' investigation 
by examining the separate and combined effects of an audience and videotape 
camera. The effects due to the presence of the audience and camera were 
rot additive; instead, the audience detrimentally effected subjects' 
performance consistency and the camera resulted in more trials over + 30 
msec after the performance criteria had been attained. Martens' most 
robust findings for constant error were not replicated, nor were some of 
his physiological arousal findings. His pattern of constant error 
results over all trials is atypical of known learning strategies that 
subjects use to reduce error over successive trials. Overall, our 
findings are in accord with most social facilitation studies of motor 
behavior where the audience effects account for only a very small portion 
of the variance. 
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Social Facilitation During the Initial Stage of Motor 
Learning; A Re-examination of Martens' Audience Study 

The performance of individuals alone compared to their performance 
in the presence of an audience has heen a pervasive social psvchological 
issue which Zajonc (1965) and later Cottrell (1972) called social 
facilitation. Based on a post hoc analysis of previous social facilitation 
studies, Zajonc employed constructc Dorrowed from Hulllan drive theory 
to formulate a social facilitation hypothesis. This hypothesis maintains 
that an audience acts as a stimulus to elicit arousal or drive, which in 
turn enhances the emission of the dominant habit. Where incorrect 
responses are dominant, learning of a novel task will be inhibited, or 
at least improvement will not be as rapid as for individuals performing 
alone. During the later stages of learning (dominant responses mainly 
correct) increases in arousal should improve performance. 

Perhaps the most impressive support for Zajonc's hypothesis initially 
came from Martens' (1968) doctoral dissertation research which was later 
reported in the Journal of Personality and Social Psychology , the 
Journal of Experimental Social Psycholog y, and Research Quart;erly (Martens, 
1969a, b, c) . Unlike the early tests with verbal taskf. (is.g. , Zajotfc & 
Sales, 1966), Martens' support for the hypothesis was the most comprehensive 
becausa corroborative evidence for physiological arousal was provid^' 

for both initial and later stages of motor learning. In addition, some 

2 2 
of Martens' audience effects were much stronger ( 13-15%) than 

2 

those typically achieved with verbal tasks ( = 2-5%). With few 
exceptions, more recent studies of radlence effects on motor behavior 

have shown sn^,all, and often inconaibtent , audience eflectb (see Landers 
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priori the habit Btrt-ngth on the ii!oH>r i .ihR rn-plt'vid . A- h ti-.ult, 
KarteiiB* (1969a, b, c,) i*-s»'nrch h.»B brrn t cnfil st intly rlttd »i. m.i]ni 
evidence for Znjonc'e hypoth«'BiB «nd hnu hvvn w^vd an ;i [notolyp*- foi 
social fncllitatlon research on motor behflvioi. 

In the psychology literature (Wclse & Miller, 1971; Zajom , Note 
3), the theoretical Blgniflcance attached to the pattern of the phyaloloplral 
rcsponscB displayed by subjects In Martens' a^one and nudienrr condlllonfi 
have received greater attention than the robustness of Martens' performanre 
findings. Zajonc (Note 3) uses the elevated palmar sweating found by 
Martens (1969a, b, c) to argue that the drive level produced by an 
audience is not an averslve drive, like pnln ,ind frustration. Thefse 
aversive drives are learned and are generally subject to habituation 
effects over successive trials. Martens (1969a, b, c) offers the only 
physiological evidence which shows an enduring pattern over 15 trials 
without any trace of habituation. More recent evidence, however, does 
not support Zajonc 's (Note 3) innately acquired drive lnterpret.itlon . 
For example, Cohen and Davis' (1973) data clearly chow habituation of 
paltaar sweating ov^r the course of learning trials. They also found 
results that were directlonally opposite those found by Martens, In Ae 
Cohen and Davis study palmar sweating in the presence of an audience 
actually decreased from a pre-exper Imental baB.il statt-, wherear. incrrases 
were noted in M.'irten6' experln.ent . Such disparate palmar svcatlnr 
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the vldeotapt-n": Bfnt/audience-ab.sent condition. The t-ffeot of the 

r.udlencfc was scall for both levels of v. ect.ijrc and failed significance, 

F (1.33)= 1-58, £ .05. Cm the other hand, the videotape main effect was 

signitlcant, f_(l , 33)=e.23, £ .05. After the learning criterion was 

attained, subjects having the .videotape present had more trials over 

+.30 n.sec than subjects in the videotape -absent condition. The audience/videotape 

in^eractlor vv.b nonsignificant, F 1.00. 

Insert Table 2 about here 



Arou 9a 1 Measu res 

The pie-txpcri: ental \ba6ai) bcores for the PSI and activation- 
deactivaticr. scaler, uere ccripared for each treatment condition prior to 
subjects actual exposure to the experlir.enLal conditions. In all comparisons 
there were no significant arousal differences (Fs 1.00) indicating that 
sulje,.ts were essentially equal during th^ pre-experimental period. 

I^^£il£L'._i A^i ■ ITi^ basal ACL scores were subtracted from scores 
obtained ir. the experinentai situation {after Trial 10) for both the 
activdtior. anc deactivation subscales. High sccJres were indicative of 
greatc:r activaticr (or f-reater deactivation) in the experlmefital situation. 
Tit artlvatjor. ax-.A dc activaticr. .scores were each analyzed In a 2 x 2 
', aa<-i».ri,":i. >. vi.iec lape,> AJi'OVA. 

Or tr.t .'..^tivatifn sc^le the r.e.'ar.t for subiertfc perfrrr.ing viti: and 
v:tr..i„t ;u.::r:.ct vert 2.'»" (t.c t.iv.ti-c'i and .93 (rr.lir), rts} t-rt ivo]\ . 
l-.i cit f trcrc. vj.-- --r -tij ti.isily rr.if i^ant , F ( 1 . :.6) = -, . 8C , : .0'. 
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The deactivation subecale yielded a different pattern of results. 
There were negligible differences between audience and no-audience 
conditlonB, F 1.00. However, subjects in the videotape conditions were 
less deactivated from the basal to experimental situation (M= 1.87) than 
subjects in the videotape-absent condition (M= A. 27), £ (1,56)= A. 25, £ 
.05. The audience x videotape interaction was nonsignificant, £ 1.00. 

Palmar sweat prints . Nearly all of the 21 subjects, referred to 
previously, decreased their rate of palmar sweating from the basal 
period to the experimental situation. The rate of decrease was less for 
subjects in the audience condition (-2.61) than foi subjects in the no- 
audience condition (-13.81). These differences, however, were not 
statistically significant, F (1,19) 1.00. A greater decrease from 
basal scores was evident when subjects first began performing (^^ - 
13.78), but this trials main effect and the audience x trials interaction 
were noneignif leant (Fs 1.00). 

Correlations between arousal and performance measures . To determine 
the covariation between arousal measures and the CE and VE performance 
measures, product-moment correlation coefficients were calculated for 
the various treatment conditons (See Table 3). Since the direction of 
the performance scores in relation to the target was not of importance 
for this analysis, the particular arousal measure was correlated to the 
subject's mean E score. Alao included in Table 3 are correlations 
bf-tween PSI and total error measures derived from data presented in 
Martens (1968'*, In each case, hlph palr.ar sweating was generally associated 
with a greater deviaticn frcr. the tarpet. Ihls pattern was significantly 
rfrr»'Iatea frr thi I'ST neasiirr Ir, h-irtens' ccrbined treatments and 
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approached statistical significance for the videotape condition (VE) in 

the present study. These correlations accounted for between 2% and 46% 
of the variance. 

The correlations between activation- and deactivation- ACL subscales 

and E scores showed the same relationship as the PSI findings. Higher 

reported activation (or lower deactivation) resulted in greater E, but 
only a few of the correlations were significant. 

Insert Table 3 about here 

Discussion * 

The results of the present experiment replicate Martens' findings 
in providing support for Zajonc's prediction for the initial stages of 
motor learning. Subjects performing before an audience were more 
variable in their perlormance compared to subjects performing without an 
audience. Evidence for the arousal mechanism underlying Zajonc'i 
social facilitation hypothesis was indicated in the present study by 
subjects in the presence of an audience having greater self-reported 
arousal, and in some tre^tinents this arousal was shown to be positively 
correlated to their performance scores. It iB clear from the performance 
results of this study, as well as Martens' study, that the audience 
effect for the variable error component accounts for a very small portion 
of the variance ( = 2%). This relatively small effect is in accord 
with most of the audience literature where the audience has been a group 
of passive observers. 
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This study did not replicate the CE data reported by Martens (1968, 
1969a). Where his audience effects were most robust, our study failed 
to find any differences whatsoever. These differences could, of course, 
be due to slight variations in apparatus (e.g., slide and cursor assembly) 
and samples employed. It is difficult to explain, however, why these 
factors could systematically produce such dramatically different distributions. 
Martens' data shows a very small MS^ error tern (19.2), large learning 
effects over trial blocks, and essentially negative deviations from the 
coincident point on 88% of all trials. Our data from this study and our 
two pilot studies demonstrate a large MS^ error term (5343.48), no 
learning over trial blocks, and "bracketing" around the coincident point 
with approximately an equal number of positive and negative deviations. 
The constant prror distribution found in our study is consistent with 
other coincident-timing studies (e.g/-; Christina & Duff an, 1976; Schmidt, 
1969), whftreas the distribution reported by Martens is unique in the 
motor learning literature. Martens' distribution is quite discrepant 

efven when we compare the data from Schmidt's (1969) study which employed 

5 

the same apparatus'' and conditions that Martens used with his alone 
group (See Figure 1). The bracketing evident in this study, and many 
other coincident-timing studies (e.g., Christina & Buffan, 1976; Schmidt, 
1969), Is indicative of subjects strategy to correct error based on 
knowledge of results from previous trials. A more plausible explanation 
for the atypical constant ecror distribution obtained by Martens is that 
there may have been some systematic bias in his measurement of error 
magnitude. 

Inner L Fi^'ure 1 about here 
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Figure 1 also reveals that even with 15 trials there is still con- 
siderable variation about the zero point. Our data, and a re-examliiation 
of Martens' findings, suggest that consistent performance at or below 
the criterion level (I.e., correct-dominant response) was not achieved. 
Instead, it appears that the subjects were still in the Initial stages 
of learning where the incorrect response was dominant. This conclusion 
calls into question the findings Martens reported for the later stages 
of motor learning (Martens' "performance phase"). Although audience 
effects were found for this phase of skill learning, it would be very 
difficult to maintain that they were a result of a change in habit 
strength once the criterion was supposedly attained. As Cottrell (1972, 
pp. 207-208) has pointed out, there is a problem in identifying the 
dominant habit in this type of sequentially organized response. This 
could possibly be due to the lack of floor effects without which it is 
impossible to know with assurance when a .50 probability of correctly 
responding has been achieved. It is quite apparent that predictions 
concerning social facilitation are only meaningful on certain kinds of 
motor tasks. Since Martens' research reports, social facilitation 
investigators (Carron & Bennett, 1976; L'»nders, Brawley, & Hale, 1978) 
have identified some motor tasks where drive thepry predictions can be 
tested . 

Considering the audience and videotape conditions in the present 
study, the audience had the greater effect upon performance, although 
the videotape condition did affect performance after the criterion was 
attained. It is interesting that the audience and videotape conditions, 
when combined, did not interact to produce greater arousal increments 
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and performance decrements In this treatment condition. This finding Is 
In agreement with the problem-solving performance results of Laughlln 
and Wong-McCarthy (1975). 

There is also some indication in the present study and Martens' 
study that physiological arousal may be the underlying mechanism for the 
obtained audience effects. As Geen and Gange (1977) point out, "most of 
the experiments that have been conducted to date to test the drive 
theory of social facilitation have been derived from the Hull Ian notion 
of irrelevant drive, and have not involved any assumptions concerning 
possible underlying physiological mechanisms" (p. 1273). From the PSI 
and self-report ACL correlations with performance measures. It appears 
that arousal Is inversely related to performance quality during the 
Initial stage of learning. This Is supported primarily from correlations 
between arousal and performance m^asuircs when the treatments were combined. 
In other Instances, the Ns were too small fo'^ meaningful statistical 
comparisons, but at least these correlations showed that the direction 
of t^e relationship was consistent (See Table 3) . It appears that these 
arousal measures may be tapping the sane mechanism underlying performance. 
The tendency for positive correlations between arousal and performance 
measures Is consistent with drive theory predictions. It also provides 
some support for arousal-activation theorists who have equated drive ^ 
with physiological activity. 

The findings of the present study were consistent with the results 
of other studies (Cohen & Davis, 1973; Karst & Most, 1973) showing a 
decrease in palmar sweating from the basal to experimental situation. 
Martens' results showed an increase in palmar sweating during this same 
period, and this increase remained stable over trials. This difference 
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is surprising since con.parable cxperln.ental condltlonf, were cmploved. 
Our only departure fron Martens' procedurRS wae in using apprcx Imotely 
two icrfer audience members. The size of the audience, however, has not 
been shown to be linearly related to arousal and motor performance 
measures (Landers & McCullagh, 1976; Wank el , 1977). From the results of 
this and other audience studies, it is unlikely that these disparate 
palmar sweat findings depend on whether the audience is physically 
present or remote (Geen & Gange, 1977). Nor Is it likely due to subjects' 
focus on the stressful environment versus their own thoughts and feelings 
(Martens, 1969b). The bidirectionality of the PSI under comparable 
experimental conditions may be due to the inherent unreliability in 
applying the solution or to othei potential problems with this measure. 
This technique might be improved further by using Harris, Polk and 
Willis' (1972) modifications of the PSI. One important modification is 
the Incorporation of twice the amount of coloidal graphite in the chemical 
solution to provide the sharpest possible contra«»t. By incorporating 
this and other modlf Icatitns o^ the PSI technique (Harris et al., 1972), 
greater clarity should be achieved without resorting to less desirable 
procedures. In addition to Harris et al.'s modifications, other measures 
of palmar sweating are now available that circumvent many of the problems 
encountered with the PSI (Harris et al. , 1972; Strahan, Todd, & Inglis, 
1974). 

On the other hand, the decreases in sweating may, as Cohen and 
Davis (1973) suggest, indicate that subjects reduce their initial levels 
of apprehension once they become familiar with the experimental procedures. 
Cohen and Davis' (1973) results support a learned-drive interpretation 
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results must bt r.-,.ardt;d vitb .action. re . hrwi^er. ■ .;TcrtlVf 

of Cohen and Lavis' (1973; in* ^r; r.tat i.^n and „rrt -.ri f,ll rtive 
of a patttrr. that ■.;.!) cue (Sole 3) r.air tains vculd rfflfct dr. irriate 
drive. 

It lb Important tu tonsider the- Mortens' study In historical 
perspective. ?.ajonc's (1965; social facilitation Irn^othenlB , followed 
closely by Martens Impressive support for it. captured the attention of 
many social psychologists and lured theiD to this seemingly fertile field 
of investigation. In hindsight, it now appears that nuch of this initial 
enthusiasir. was .unwarranted. Despite claims to the contrary (Cottrell. 
1972; Zajonc, 1965, Note 3), there no clear support in the social 
facilitation literature prior to 1965 that; audience effects produced 
significant performance decrenents during" subjects' inltlkl learning of 
a novel task (stc Unders & McCuUagh 1976, pp. 133-135, for a re-lew). 
It is true that since 1965 audience effects consistent with a drive 
theory interpretatlon^gf/ social facilitation are found with same degre- 
of regularity, it is also true that Zajonc 's drive theory analysis 
still provides a more parsimonious explanation than alternative explanations 
based on current cognitive views of behavior (Geen & Gange, 1977). in 
the past decade the focus has been on explaining, as simply as possible, 
statistically reliable findings rather than determining their predictive 
significance. At best, audience effects from laboratory experl^^-nt-s ci. 
motor behavior appear to be quite small (accounting for l-3ri cf the 
variance), alrosc to the extent of heln^- cf trivial predl>.:lve .-Ijznif iccnce . 
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fc r "-tir BrlliS-. !• ,.;-,-,,(, •;. - -■. :.<-.r.* • i i • , ■> f • j . 
Vrfrl/i'!fb 'iL ' -t - ''"t if^t«: T ; ; r' .r. .-^ f { . r . « .v.- v: . r 
h^^hly evaluative . ...U'ct- ^tj. .-j'z>»d -:. : " - t r t i- ' ih.i* .*'.r 1 
ftr sj'jfcte' ■;• c.irar.t-*rtf.r- f'-^THe =;< = It •^•;,-ff r.t •->% 

;,urer'-;6 lrvt-9t 1 f-^at.' j f • .---'t- : rfS -LfM- ulty •'. rr ' he r .it Jr.j; j-u-'r. ="-„-iIL, ^^;t 
»itatlst Ically n'l 1 ?ib j t- , .i , »(r. .it ^ irt:cr resulth with ;-hvsi^.l. ileal 
*ir:d s«-lf -rtprrt r« : sure% Tt «al. Tbr i'.hfrtnt Ir.tet • .ir.d Ir traqub.'t-ct 

variability c-r. the ai'-u.fil r?*.: sureF ~jjv t;f f. prcat f.- df.ert the 
subtle tffertB due tc .j rdBsive aj-iler.tfc. 

right re .rcfitaMe t- redirect refe-ir-h 'T. rr.tcr tfi-^vicr 
fXtsrr.tr.e !-rc.'iaL pltuaticr.s tcjEt-iher vlth "-eiected Lrdi-.-id-JHl pers-. na llty 
characterisr ic^ '-.aw. t-- ze .iffected jv arcusai. Thi? interact icr.ai 
approach has tret vifh s;-r,f bj-:ce?s ir. tt e fev s&cial i -ic 1 1 i t -it l r-;. ttylitft 
erzplrying It (e.g., Ccx, 1968j. This approach tnay ccrpllLnte the tasic 
sicpiicity f'cr oversinpl Icityl --f Zajont's hypothesis, but it taay aisr 
enable •j'; to bey-nd the regiigitle =rclal facilttatlrr effects tr.dt 
are characterlatlcaliy jrcduced by tre exilusive uee if fassi%'e audiences 
and rcartrrs. 




•^■•-T'.:.^. ■ c -i.. ' - :. : • : r s- . v.!'. . , ■■ : : 

in i ;!r ; > -ir-.; t t '-It - ' r ;: ! . 

. "S' !;;te trr- r, - t^'; • • .t • : i.- ; ■. •:t iF^ t -t'*. ir, 

-..irt. wltr- and --ll-^..t ; ard s'.wr., n- jicctlvelv. ,f.:i:t'..:. 
t rr..-Bf- T- ^.'-u-t;., yrtr'tns f:-Vf<?a> ft.-iPC the typically irr-iH .. .Jier.cr 
•tfects ' ..'i^ Jlt an 3 r.C ravar 1 i;;..- e T,casur«-. which vas d'-ijiliy 

tr. ^-tardfird ic-vir.r t cr. if ...i.n =-ub*pfr's scrre?. f-^r ts.-V 1. cf 
■ :vf- rirtal---. rr:i> 'cjsu-v, '.ailed .-firiabie errcr ^V1;, ! i-er-er 
vlt'r -_: r. star.', t-zrcr *._;," .a.i a ;.. t.il t-rror 'K- , ---0:-*: ' te ._!" VE ani 
"- -.ert; jl<-r .-::i' 1 -vt?d ir the ;-rc-&c-r.t stu^y. 

"■•re •-•»■:£• tv. it.j .lc ^arturef; fr-~ Marteris' pic.tt, .-luras '-t 
.■.uiier.cfc ccr.talned 'wt fewer x^esubfiT & ; and subject^j were r.r-r It'ijttd 
:r cxtre-c- «.-i:rP6 ir : r.e Manifest Aroclety "cale. This Isttct 
itp.irtur'- .'.I • t-uized 'uetlfled since Marter.H repcrted that notth.-r 
tr^ anXiCry :-alr ifiect ncr ';he .»rxlety t;. auJienie ;n tt r-s. 1 1 .t wat 
' ;;nl!icart !.-r ^'r .st.j VE rear .^'"ef, . 

r vtr if.. .: v ,rs«-, i^; e.^itrt • t: e the d^:! 1 1- f r ir .tt ; . 

-^i r^silurt t, rtrl.jatf- M;.rt(nK" .'^ r ..t 1 _ : .jlfi r»r«i , 
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Table 1 

Means and Standard Deviations for Constant, Variable, and Total Error' 

/ 

(msec) Under Different Conditions cf Audience, Videotape and Blocks of Trials 



Audience Present/ Audience Videotape Audience Absent/ 

Blocks Videotape Present Present Present Videotape Absent 

of 



Trials 


CF, 


XT 




E 


CE 




E 


CE 


VE 


E 


CE 


VE 


E 


1 


-13 

(82 


.75}^ 


86. 
(?7. 


90 
31) 


11-.24 
(40. 60) 


6.41 

(40.03) 


73.83 
(^5.63) 


86r35 
(47.80) 


7.16 
(45.99) 


63.41 
(27.54) 


77.82 
(39.51) 


-13,41 
(89.37) 


64.95 
(48.46) 


96.51 
(59.06) 


i. 


-1 

(51 


,45 
.80) 


(21. 


89 
89'> 


7^42 
(30. 58) 


-16.83 
(30.48) 


52. OC 
(20.85) 


61.82 
(26.53) 


-7.91 
(45.59) 


42.99 
(19.72) 


59.41 
(19.64) 


-6.85 
(45,96) 


44.95 
(20.31) 


62.38 
(25.32) 


1 


-:o 

{V, 


,01 


50. 
(33. 


68 
98) 


70. 12 
(29.08) 


-12. 31 
(41.17) 


57.91 
(33.41) 


71.27 
(25.49) 


-8.16 
(20.40) 


44.00 
(13.64) 


49.60 
(13.37) 


-7.49 
(26.34) 


41.48 
(21.59) 


50.10 
(18.81) 



Nepatlve plgn indicates subjects' response was early. 
^Vnlue<; in parrnthepes are standard deviations. 
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Table 2 

Means and Standard Deviations for Trials-to-Criterion Measures 



Measures Audience Present/ Audience Videotape Audience Absent/ All 

Videotape Present Present Present Videotape Absent Groupo 



Trials to Criterion (.90 msec) 

Martens' Study 16.8 10.00 13.40 

(9.01)* (8.46) (7.89) 

Present Study 12.87 13.20 10.20 10.40 11.67 

(11.53) (10.09) (8.65) (8.34) (9,00) 

Trials + .30 msec After 
Criterion Attainment 

Martens' Study 3.00 2.97 2.98 

(1.41) (2.09) (1.91) 

Present Study 5.13 3.50 4.33 2.92 3.86 

(2.53) (1.41) (1.58) (1 88) (1.67) 



KJ 

Oft 



Values in parentheses are standard deviations. 



Table 3 

Correlations Between Arousal and Total Error Measures for 
Martens' Study and the Present Study 



Arousal Audience Present/ Audience Videotape Audience Absent/ All 

Measures Videotape Present Present Present Videotape Present Conditions 

N r NrNlN LUI 

Martens Study 24 .13 _ _ _ - 24 ..15 48 .30** 

PSI 

Present Study 



PSI 


6 


.18" 






6 


.68* 


9 


,49 


21 


.31 


High Activation 


15 


.35 


15 


.25 


15 


.33 


15 


.32 


60 


.26** 


Deactivation 


15 


-.36 


15 


.14 


15 


-.16 


15 


-.56** 


60 


-.2?** 



The Audience and audi w.,; -'./videotape conditions were combined for this correlation. 

*£ <.10 

**£<.05 
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Figure Captlone 

Figure 1. Mean constant error scores for subjects in "alone" cca- 
dltions in the present study coitipared tc Martens' and Schmidt 't. studL.s 



